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ABSTRACT 
 
Location and Positioning (L&P) techniques which utilize wireless broadband networks are 
often considered by the wireless communications industries to be a means for improving 
overall system performance and providing value added services. Conventional L&P methods 
rely on the availability of base station (BS) locations as well as the mitigation of propagation 
effects. It is known that location estimation accuracy suffers in poor geometric dilution of 
precision (GDOP) caused by BS location as conventional location algorithms generate large 
GDOP values which correspond to poor geometrical topology. In addition, non line of sight 
(NLOS) effects cause large errors in time of arrival (TOA) readings, which affecting mobile 
station (MS) estimation accuracy. In this thesis a new concept of virtual BS (VirBS) utilizing 
multiple input multiple output (MIMO) technology has been introduced and successfully 
applied to improve L&P accuracy. The performance of the proposed algorithm has been 
evaluated via computer simulations. The simulation results demonstrate that the proposed 
algorithm increased L&P accuracy without additional expenditure on network architecture. 
Furthermore, a new hybrid algorithm enhancement of mobile station (MS) location estimation 
by using a single MIMO base station (SMBS) with the virtual base station has been 
introduced. The SMBS algorithm with virtual base station  utilizes both AOA and AOD 
measurement parameter (SMVirBS).  The developed algorithm includes the effect of the 
geometric dilution of precision (GDOP) to assist with the location estimation accuracy. 
Simulation results show that the proposed technique outperforms the linear least square (LLS) 
algorithm in terms of estimated location accuracy. 
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ABSTRAK 
 
Teknik lokasi dan kedudukan (L & P) yang menggunakan rangkaian jalur lebar tanpa wayar 
selalunya dianggap oleh industri komunikasi wayarles sebagai satu cara untuk meningkatkan 
prestasi sistem keseluruhan dan menyediakan perkhidmatan nilai tambah. Kaedah L & P 
konvensional  bergantung pada jumlah stesen pangkalan (BS) yang terdapat di lokasi dan 
juga pengurangan kesan perambatan. Adalah diketahui bahawa ketepatan anggaran lokasi 
semakin berkurangan disebabkan oleh pengurangan ketepatan geometri (GDOP) yang lemah 
kerana lokasi BS sebagai algoritma lokasi konvensional menjana nilai GDOP yang besar. 
Nilai GDOP yang besar menunjukkan topologi geometri yang lemah. Di samping itu, kesan 
NLOS menyebabkan ralat besar dalam bacaan masa ketibaan (TOA) yang tentunya 
menjejaskan stesen mudah alih (MS) menganggar ketepatan bacaan. Dalam kertas kerja ini, 
satu konsep baru BS maya (VirBS) menggunakan teknologi berbilang input berbilang output 
(MIMO) telah diperkenalkan dan berhasil untuk meningkatkan ketepatan L & P. Prestasi 
algoritma yang dicadangkan telah dinilai melalui simulasi komputer. Keputusan simulasi 
menunjukkan bahawa algoritma yang dicadangkan dapat meningkatkan ketepatan L & P 
tanpa tambahan kepada jumlah stesen pengkalan. Seterusnya satu peningkatan anggaran 
lokasi MS menggunakan algoritma hibrid dengan stesen pangkalan MIMO tunggal dan stesen 
pangkalan maya (SMVirBS) juga telah diperkenalkan. Algoritma SMB dengan stesen 
pangkalan maya menggunakan kedua-dua parameter pengukuran AOA dan AOD (SMVirBS). 
Algoritma yang dibangunkan menggunakan kesan pengurangan ketepatan geometri (GDOP) 
untuk membantu dalam anggaran ketepatan lokasi. Keputusan simulasi menunjukkan bahawa 
teknik yang dicadangkan adalah lebih baik berbanding dengan algoritma linear least square 
(LLS) dari segi anggaran ketepatan lokasi. 
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CHAPTER 1 
 
INTRODUCTION 
 
1.0 Research Background 
  Due to ever increasing demand for new services and applications, wireless broadband 
communications are becoming more popular since the users are provided with “anywhere and 
at any time” type of service (Awang Md Isa 2010). With the advent of Worldwide 
Interoperability for Microwave Access (WiMAX), the provision of mobile broadband 
connectivity together with other essential applications (e.g. L&P of mobile users) is becoming 
a reality. Furthermore its enables mobile broadband services at a vehicular speed of up to 120 
km/h (Jefry G.Andrews, 2007). WiMAX complements and competes with Wi-Fi and third 
generation (3G) wireless standards in terms on coverage and data rates (Yarali et al. 2008). 
More specifically, WiMAX supports a much larger coverage area than wireless local area 
networks (WLANs). On the other hand, it operates in both outdoor and indoor environments 
and does not require line of sight (LOS) „visibility‟ for a connection between the mobile 
station (MS) and base station (BS). It is also significantly less costly and provides higher data 
rates when compared to current third generation (3G) cellular standards. The WiMAX 
standard supports both fixed and mobile broadband data services; however, there is a great 
demand in the market for the latter (Koon Hoo et al. 2007). Furthermore, WiMAX has some 
